Abstract-We have developed a design for a new rotated 4-strap ICRF antenna.
INTRODUCTION
The ICRF system operating on Alcator C-Mod is a key component of the operation in advance tokamak regimes. A number of physics and technological issues can be addressed at C-Mod relevant to ITER and future devices: coupling physics; compatibility with high performance discharges and metallic plasma facing components; reliably maintain coupled power despite load variations; and availability to deliver ICRF power on demand without burdensome antenna conditioning. At C-Mod, antenna operation of the two 2-strap (D and E antennas) and a 4-strap (J antenna) antenna at high power density (>10MW/m2) has become routine. We plan to install a new four strap antenna in fiscal year (F9) 2010 to replace the J antenna and if successful a second in (F9) 2011 to replace the D and E antennas. A picture of the J antenna is shown in Fig.  1 . One of the primary design goals is to reduce the RF sheaths by antenna design. [1] Work is supported by U.S. Department of Energy, Cooperative Grant No DE-FC02-99ER54512-CMOD.
Fig. 1 J antenna
The proposed antenna will be a modified J antenna with the antenna rotated 10 0 such that the entire antenna structure is perpendicular to the total magnetic field. This rotation is attempted to reduce impurity production is shown in Fig. 2 . In addition to the rotation many parts of the antenna system in which experimental evidence and simulation have shown where breakdown has or is likely to occur will be modified. This includes the coaxial feed through and the strip lines linking up the antenna straps with the coaxial feed. In this paper we will show the results of simulations of the J antenna using the CST code (microwave studio) for electrical and RF results. The critical areas for breakdown along with experimental evidence and the reduction of the E field parallel to the B field.
II RF ANAYLSIS

A. Electric Fields and Tilting
The simulation was done by having the proposed J antenna radiated into a lossy dielectric approximating the plasma loading of the antenna. The simulation setup is shown in The reason to tilt the antenna 10 o is to reduce the E field parallel to the magnetic field. Fig. 6 shows the difference between the real and imaginary components of the E x field along horizontal and tilted 10 o lines which intersect at the center of the antenna and are 1.0 inch out from the straps for 4 watts. If these plots were exchanged by tilting the antenna, tilting would be beneficial. The ratio of integrated voltages (12) is an indicator of the reduction in the unwanted force along the magnetic field. Fig. 7 and 8 show the fields of horizontal to tilt at middle upper and upper antenna. Here the ratios are 11 and 36. The simulation shows that the voltage obtain from integrating the fields approximately parallel to the total B field is substantially different between the horizontal and 10 o tilt. The indicator of this difference "The Ratio" indicates that difference is over an order. This implies that the forces along the B field lines can be reduced and order by tilting the antenna 10 o . Also the simulations show a good agreement between evidence of breakdown in the feed system and high E fields parallel to the total B field.
B. Electtric Fields and Breakdown
For the J antenna the breakdown occurs in the feed system. Experimental evidence has shown that breakdown levels are substantially reduced if the electric field is parallel to the magnetic field. For above simulation coordinates this would be Ex. Fig 9. shows a picture of the breakdown evidence on the J antenna and Fig, 10 shows the Ex field in this section. This good agreement between breakdown evidence and simulation indicates that this transition from strip line to strap will have to be modified.
